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sensible diameter will not serve as a wheel-tooth, and a proper diameter must be assumed, and a new curve laid off to engage with it in the other gear. In Fig. 203, AS is the epicycloid generated by a point in the circumference of the other pitch circle. CD is the new curve drawn tangent to a series of positions of the 1 in as shown. The pin will engage with this curve, CD, and transmit the constant velocity ratio as required. In Fig. 202, let it be supposed that when the three circles rotate constantly tangent to each other at the pitch point be, a pencil is fastened at the point M in the circumference of the describing circle. If this pencil be supposed to mark simultaneously upon the planes of b, c, and that of the paper, it will describe upon b an epicycloid, on c a hypocycloid, and on the plane of the paper an arc of the describing circle. Since M is always the point of contact of the cycloidal curves (because it generates them simultaneously), therefore, in cycloidal gear-teeth, the locus or path of the point of contact is an arc of the describing circle. The ends of this path in any given case are located by the points at which the addendum circles cut the describing circles.
In the cases already considered, where an epicycloid in one wheel engages with a hypocycloid in the other, the contact of the teeth with each other is all on one side of the line of centers. Thus, in Fig. 202, if the motion be reversed, the curves will be in contact until M returns to be along the arc MD-bc] but after M passes be contact will cease. If c were the driving-wheel, the point of contact would approach the line of centers; if b were the driving-wheel the point of contact would recede from the line of centers. Experience shows that the latter gives smoother running because of better conditions as regards friction between the tooth surfaces. It would be desirable, therefore, that the wheel with the epioycloidal curves should always be the driver. But it

